The exchange rate exposure puzzle has remained robust to empirical scrutiny however evidence suggests the puzzle abates when longer horizons are considered. This paper applies inference that is appropriate in a long horizon setting and finds this evidence is illusory.
Introduction
Financial theory indicates that there should be a relationship between exchange rate movements and firm returns. The failure to find this relationship empirically has been termed the exchange rate exposure puzzle (for a review of the literature see Bartram and Bodnar, 2007) . For the most part, the literature has examined the puzzle from a short horizon perspective but there is a branch 5 of the exchange rate exposure literature that suggests the puzzle is less pervasive at longer horizons (for example see: Chow et al., 1997; Dominguez and Tesar, 2006; Aggarwal and Harper, 2010) . The rationale here is that it may be possible to hedge against transaction exposure (exposure at shorter horizons) but hedging economic exposure (exposure at longer horizons) is far more difficult. While the effort to understand transaction exposure continues in the literature, the evidence of economic 10 exposure has become a stylized fact cited by many studies (for example see: Jongen et al., 2012; Joseph et al., 2015) . By deploying the transformed regression (TR) method of Britten-Jones et al.
(2011) this paper goes further than the extant literature in addressing the empirical difficulties surrounding the estimation of long horizon exposure regressions, and in doing so provides new evidence that shows that economic exchange rate exposure is illusory and therefore the puzzle is 15 worse than previously thought. Section 2 presents the TR method, Section 3 discusses the data and results, while Section 4 concludes.
Exchange rate exposure regression and the transformed regression method
Exchange rate exposure for horizon k is typically tested using the following regression (for example 20 see Dominguez and Tesar, 2006) :
where r i,t,t+k is the k-period return for firm i, r m,t,t+k is the k-period return on the market index and ∆s t,t+k is the k-period change in the relevant exchange rate. Controlling for the movement in the market, exchange rate exposure is found when β 2,i is significant.
When testing for long horizon exposure the issue of overlapping data needs to be addressed.
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This paper does this by applying the TR method of Britten-Jones et al. (2011) to Equation (1).
This method aggregates the matrix of explanatory variables transforming the original (overlapping) regression into an equivalent representation of non-overlapping variables.
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Adopting the notation of Britten-Jones et al. (2011) we re-express Equation (1) as the following overlapping regression:
where r denotes the T × 1 vector of one period log firm returns, A the (T − k + 1) × T transformation matrix with 1's on the main diagonal and the first k − 1 right off-diagonals and 0's otherwise, and X a matrix of explanatory variables and constant from Equation (1). Britten-Jones et al. (2011) show thatβ from Equation (2) can be rewritten in terms of the one period non-overlapping returns, and be estimated using standard OLS on the following TR with transformed explanatory variablesX:
It can be shown thatβ using OLS from Equations (2) and (3) are identical and is shown in Equation
Crucially whileβ from the overlapping and transformed regressions are the same, using the transformed regression should result in improved inference asβ − β from the latter depends on the autocorrelation structure of noise from the transformed regression (ũ) as opposed to the noise in 40 the overlapping regression (u). Britten-Jones et al. (2011) to make is that both methods indicate some evidence of predictability at the 1-month horizon that increases as a function of k. The proportion of significant OLS results across all countries indicates approximately 26% of firms exhibit exchange rate exposure when k = 1 month, and this grows to over 80% when k = 5 years. As expected these proportions are higher than those documented in the early literature as more recent data is used (see Inci and Lee, 2014) . Overall, the results of Table 1 60 are in keeping with earlier studies indicating it is harder to hedge exchange rate exposure at longer horizons.
The results in Table 2 repeat the analysis but address the issue of data overlapping by applying the TR method. Strikingly, the results of Table 2 overturn Table 1 and the extant view in the literature. The table shows that as k increases the proportion of firms that exhibit exposure using 65 either TR method is far below that indicated in Table 1 and thus there is less evidence of exposure. This is true for each country, with the proportion of significant results calculated across all countries dropping below 10% at the 2-year horizon and beyond. These striking results suggest a revision of the prevailing view that exposure becomes more evident at longer horizons. rate exposure puzzle is more perplexing than ever.
2 We do this as Bartram and Bodnar (2012) show emerging economies are more likely to exhibit exposure than developed countries.
3 The literature discusses the use of an equally weighted market index as an alternative. Results using these data do not qualitatively change our findings. This is also true when using data sampled at weekly instead of monthly intervals. 4 We note that Australia, Canada, and to a lesser extent South Africa have notably higher exposure at longer horizons than other economies. This we attribute to a commodity currency effect (as Chen et al., 2010 note these three currencies are viewed as major commodity currencies). Unreported results showing firm exposure by industry type supports this finding for Australia and Canada. 
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